Allowing pseudoscience into EU risk assessment processes is eroding public trust in
science experts and in science as a whole: the bigger picture
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Imagine we are beamed back into the 12 century and are staying overnight at a
country tavern. We by our clothes met with both curiosity and hostility from the tavern
regulars. In the middle of the night we are roughly wakened by the owner and some of his
men and directly accused of having stolen from one of the regulars after first poisoning him.
Despite our protests and the lack of any reasonable proof we are accused of being thieves
and murderers and are subjected to trial by ordeal to prove our innocence.

The trial takes the form of having our hands and feet tied and being thrown into the
river; if we sink and drown we are obviously guilty, however if we float God has recognized
our innocence and lets us live (judicium Dei). To a scientist, it seems likely we would drown.

Thankfully, over the past 800 years the development of the judicial system has
brought us to the point where an accused is considered innocent until proven guilty.
Whether the context is Criminal, where a “beyond reasonable doubt” standard of proof is
required, or Civil, where the “balance of probability” is the standard, the burden of proof
lies with the accusing party, but in either case is based on objective evidence.

If we were in the tavern now, it would be necessary for the accuser (or his legal
representative) to prove, beyond reasonable doubt in this case, that we had poisoned the
man and stolen the goods from him. In practice, the onus of the demonstration of proof on
the accuser is not restricted to criminal cases but applies to many legal procedures in
democracies.

Unfortunately Europe, in the application of its legislation relating to chemicals, is in
danger of falling back into the medieval approach. The most recent example is the advocacy



group- [1], media- and NGO- [2] driven move to have glyphosate banned, despite solid
evidence and multiple expert assessments [3-5] that this herbicide is without risk to
consumers and is the herbicide with the least negative environmental and health impact.
The “public” is being misled by pseudoscientists to believe that the compound is highly
dangerous to humans and the environment, a claim that runs counter to the evidence and
to expert (critical) assessment of that evidence. The media are rife with quotes from poorly
informed and often scientifically less well-informed politicians and others who had analysed
their water, urine, beer, and vegetables and reported trace amounts of glyphosate, four-
thousand-fold below potentially harmful levels for humans [6]. Under this onslaught of
misinformation, decision-makers may prefer to disregard evidence-based data that
contradict a precautionary viewpoint.

In a similarly misleading vein, there have been seemingly endless discussions about
“endocrine disrupters” and their postulated human health effects, based on association
studies. For these to be causal, they require us to accept that extremely low-level exposures
cause effects in humans, whereas most of the experimental data indicate such exposures
are without effect. Most recently, the debate on “endocrine disruptors” has shifted focus to
the concept that doses of these compounds below their ‘no-observed-effect level’ (in
animal and in vitro studies) can cause adverse effects (so-called non-monotonic dose-
response curves) [7], even though the evidence that endocrine systems can be perturbed in
this way just does not exist; indeed, there is ample human data on abnormally low hormone
exposures that tell us this is not how such systems work. However, this detailed evidence is
being ignored and the most prominent proponents of endocrine disruption-mediated
human health effects are now using this to argue that hazard identification alone is
necessary for regulatory purposes [7]. However, hazard characterization, including potency
evaluation, and exposure assessment are the principles on which the protection of humans
from adverse effects of environmental chemicals is undertaken, and has proved to be very
effective. This is also the consensus approach recommended for endocrine disrupters [8].
This is a logical path that demands detailed evidence gathering and weighing of the science
that then forms the basis of the information on which the legal process is based. Do we
want to throw this trusted and tried process away?

Relying on hazard identification alone relieves the “accusing party” of the burden of
proof (i.e. obtaining the evidence) and allows for endless new allegations of potential effects
on human health, for which evidence is not required — it is simply assumed to be present.
We don’t think that any of us would like our doctors to use similar approaches for looking
after our health; no, doctors want evidence of what is wrong so that they can target it
specifically to restore normal health. The consequences of doing otherwise can be fatal [9].
What about the wider implications of a hazard-based approach? Will we ban cars or
aeroplanes because they are clearly hazardous, or oxygen and water because they are
hazardous to human health? In this regard, the putative hazard has now changed; now
endocrine disrupters are being advocated as a prime cause for obesity and type Il diabetes
[10]. How credible is this? We know that obesity and type Il diabetes can often be corrected
by reducing appetite, food intake and additional exercise, difficult though this may be, but
what evidence is there that reducing exposure to so-called endocrine-disrupting ‘obesogens’
can reduce the incidence of obesity and type Il diabetes? There is no such evidence, yet we
are asked to believe that ‘obesogens’ are an important human health risk and because of
this should be the major focus of future research and regulation efforts in this area [11]. Like
medieval justice, the accusing (scaremongering) party never faces the consequences of their



accusations or allegations. On the contrary, the accusing party will benefit from the
uncertainty introduced. However, any damages incurred, whether these be to human
health, through unintended consequences, society or the economy [12], are common good
and not the responsibility of the accusing party.

These trends are testimony to the apparent movement to overturn the use of
verifiable facts and evidence-based risk assessment in regulation and politics. Further, they
undermine the concept of burden of proof, central to our judicial systems, developed over
the past centuries. Indeed, arguably, undue emphasis on hazard identification alone has
already found its way into some EU chemicals legislation, ignoring more informative weight
of evidence and risk assessment approaches, based on sound science, that have served
society well over the years. Indeed, it is not merely chemical risk assessment that is
currently at stake, it is science as a whole. Reports of the lack of reproducibility of published
scientific findings [13] and public disagreement among scientists (and pseudoscientists) on
the dangers of compounds, despite good evidence to the contrary, erodes public trust in
scientists, and science as a whole — few without scientific training realize that science
progresses by the detection of, and subsequent elimination of, errors. This is why acting on
findings in isolation, all too common an occurrence today, is an unsound strategy. Perhaps
equally important, failure of decision makers to recognise this, leads to unnecessarily
restrictive and potentially damaging regulation.

Arguments such as those we voice above are now routinely attacked, sometimes
with blatant disregard for the facts and scientific evidence provided, on the basis that ‘this is
what the chemical industry wants, so these authors must be speaking on behalf of that
industry’ or worse ‘these scientist must be paid by industry, thus are corrupt and therefore
trivialize hazards’ [14-16]. This is not the case! But such unwarranted accusations of
conflicts of interest in the absence of robust scientific evidence to support their assertions
[17, 18], have become the mode du jour in such disputes [19]. In some cases, this has
resulted in conflict of interest policies that could lead to an overall lack of scientific balance
among the group of experts considered not to be thus conflicted. A number of NGO’s have
an interest in maintaining public concerns about specific issues, and indeed may rely on
such concerns for charitable donations. Hence, there is a strong motivation to disregard
data that contradicts a precautionary point of view. Regrettably, some scientists appear to
put the need to obtain research funding above the objective appraisal of the evidence.
Unlike potential financial bias, these possible conflicts of interest [19] are rarely considered
in such debates. But these attitudes can distort opinions provided to organisations such as
EFSA, WHO, WHO/IARC, EPA and others. The consequence is that scientific argument and
weight of evidence that might disagree with the initial allegation or accusation, can be
undermined. This process damages the credibility of governmental organizations and the
well-developed processes that are the very foundations of our society and our well-being.
Simply following the discussion on the alleged effects of MMR vaccine on autism provides
ample evidence of this [20].

For sure, the chemical industry has every interest in protecting its products and profits, and
will lobby to this effect. However, to ensure longevity of their products and to avoid
litigation, industry is as interested in an evidence-based approach to risk assessment as we
are, and collecting the evidence is a huge and expensive task that industry has to undertake,
as is mandated by the regulating authorities, to justify the safety of its products. Is it
sensible to say “No” to such evidence and instead to assume that if a chemical is hazardous
it should be banned, irrespective of how low the concentrations are that we, the public, are



exposed to? In essence, we would be saying that an evidence-based approach is not as good
as a presumptive approach based on no evidence. This is to throw away scientific principles
and good practice and to replace it with something akin to witchcraft.

It is time to end the influence of pseudoscience and pseudoscientists, including some
self-appointed public advocacy groups, on European legislation. We advocate this not
because of what the chemical industry may want or not want, but because it is the most
credible, scientifically-sound and societally-beneficial solution, utilising well-defined and
transparent processes of evidence gathering, weighing and risk assessment that should be
at the core of decisions that support all legal procedures. This system is what has been
developed, tried and tested in Europe over the years and is demonstrably protective of
human health. Thus this surely should have been the aim of the European Commission in its
decision on the criteria for EDCs in the regulation of biocides and pesticides [21].
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